Restricted expression of a novel murine atonal-related bHLH protein in undifferentiated neural precursors.
Tissue-specific bHLH proteins play important roles in the specification and differentiation of neural cell lineages in invertebrate and vertebrate organisms. Two groups of bHLH proteins, atonal and achaete-scute, have proneural activities in Drosophila, and the mouse achaete-scute homolog MASH1 is required for the differentiation of several neural lineages. In a screen for proteins interacting with MASH1, we have isolated a novel bHLH protein related to atonal, named MATH4A, which is broadly expressed in neural precursor cells in the mouse embryonic CNS and PNS. Interaction assays in yeast and in vitro demonstrate that MATH4A interacts efficiently with both MASH1 and the ubiquitous bHLH protein E12. MATH4A-E12 heterodimers, but not MATH4A-MASH1, bind to a consensus E-box sequence. Math4A expression is restricted to undifferentiated neural precursors and is complementary to that of Mash1 in most regions of the nervous system. In particular, Math4A is transcribed at high levels in the cerebral cortex, dorsal thalamus, and epibranchial placodes, which present little or no Mash1 expression. However, expression of the two genes shows limited overlap in certain CNS regions (retina, preoptic area of the hypothalamus, midbrain, hindbrain). Its structure and expression pattern suggest that MATH4A may regulate an early step of neural development, either as a partner of ubiquitous bHLH proteins or associated with other neural-specific bHLH proteins.